Abstract
form from anthropogenic sources (Fowler et al. 2013) . 70 For example, N deposition in China, a rapidly developing nation, has quickly increased in recent decades 71 (Jia et al. 2013; Sheng et al. 2013 ). This increase likely resulted from large increases in both energy 72 consumption and N fertilizer use, the two dominant human activities that affect N deposition (Sutton et al. between agricultural production intensity and N surplus were easily identified in these areas by monitoring 116 data from the Nordic-Baltic region over 20 years (Bechmann et al. 2014) . N deposition in Rocky Mountain 117 National Park, Colorado, USA potentially resulted in a greater than 10% increase in vegetation in subalpine 118 plant communities (McDonnell et al. 2014) . A study of a semiarid grassland in north China by Wang et al. 119 (2015) found that a modest addition of N may enhance both aboveground production and belowground 120 microbial N transformation in soil including nitrification and mineralization. However, in some natural 121 ecosystems, excessive N input may also result in soil acidification, that might offset the beneficial effects examined the effects of dryland aridity, which are expected to continue due to the great N deposit, and 170
implied that a predicted increase in aridity may increase the available inorganic P concentration, mainly due 171 to rock weathering, relative to C and N, possibly leading to an decoupling of the C, N and P cycles in can decrease with elevated CO 2 and increased precipitation, but increases with climate warming, reduced 174 precipitation, and N addition, indicating that a decoupling of N and P in terrestrial ecosystem may occur 175 under global changes. Consequently, the biogeochemical processes that control key ecosystem functions and 176 services, such as plant growth, community productivity, soil respiration, litter decomposition, and subsequent 177 soil carbon storage, were changed, depending on the site, local, and regional to global scales (Finzi et al. experiments on typical temperate grasslands in China indicated that the addition of N with P and K 180 treatments significantly enhanced N 2 O emissions relative to N application alone ). This 181 result implies that the other essential elements involved in soil microbial metabolism may also promote N 182 turnover processes and accelerate soil N release. Furthermore, the nitrate production and mobility responses 183 of an ecosystem to environmental change could be regulated by iron, which is involved in reduction 
Elevated CO 2 concentration effects 296
Elevated atmospheric CO 2 concentrations (elevated CO 2 ) may substantially affect terrestrial and aquatic 297 ecosystems regarding their ecological processes, including ecosystem structure, plant physiological activity 298 (e.g., photosynthesis and respiration), net primary production, nutrient cycle rate, C source-sink relationships, increasing their photosynthetic N use efficiency (PNUE) in green photosynthetic organs (Davey et al. 1999) . (Fig. 2) . 419 Additionally, wildfires induced by heat and drought-the fire activities will be further exaggerated with and to assess the risks; (7) to find better intervention strategies to deal with N balance/cycling in the future 530 (see above); (8) to compare processes of the N cycle between human managed (e.g. crop land) and natural 531 ecosystems. Finally, how the N cycle interacts with biogeochemical cycle of other vital elements including C, 532 P, and S remains elusive, particularly at regional and global scales, requiring to be investigated in the future. 533 Thus, these crucial knowledge gaps remain to be filled urgently. 534 535
Conclusions 536
In most regions throughout the world, particularly in regions within developing nations, the environment is 537 experiencing severe air pollution, which is partially caused by anthropogenic Nr emissions (Vitousek et al. 
